mn oneietenet eho 
Oaneeteeine 


Se erties erences 
achcretphon ent hh evtslihehoich eho 


etiondimonaes 


soe 


te eet 


mle Nee ee ee 


BOR 
beatene 


PY 
4 
> 


Craig 
Hi 


"0 
AVI 


| 
lu 


FE 
a 


if 


{ 
e, ; 
b ( 


‘ 


7 


ION 


Hm A 
| | a fatal ba tue 


f 


. 
rf 


j 
fy 


FFECTS OF CHA 
LITY AROUND 
ON THE PRODUCTION 
la 


SAthsihenseiicaricoeen 
= NES eh 
oT ee 


4 
W 


PERMEABI 


THE EF 


a> 


2} Piast - 


Sag ERE AE 


—— 


k= 


ow eee 


Dae. 


hae 


4 ai 
rat id ee on i Ln 


Submitted to the Graduate Faculty of the University 
ef Pittsburgh in partial fulfitiment of the 

requirements for the degree of 

og | Master of Sciences 


a 


“2 


Pittaburgh, Pemsylvania 


> am ae. ; “oir aa ooo 


i 


a sinde, Non-Coupressibl» Fluid 
y Forneatle Medium ceeoceccerscecescoves 
| ai a1 RA ow of Btngey om 
= Fluid Through a Pemeshle Medium of Two 
: ct ies of cam tex raed oeeccocecoveses 


sors Fluid Through a Permeable Medium of Two 


a | Concentri. Areas of Different Cee a ie COKKEH COLES OFOE 


a. Practical Results Derived from the Pressure Build-up 

NEE ccs de TELE OE etd Ls eed ine skis sencée docsecevea> 
‘ts Reservoir Pressure 000004600 90000 LC O0SSeCeOOOOSO OSS Oee 
2. Formation Permeability cccocccccccccccccccccscsoescses 

3. Factors Represanting the Change of Permeability | 
’ Around the Well Bore. .cscocccscccccceves es se00se0cseee 
| So MMGS FORLUr ciceccccckdevescccencoccdeces ++ cule 
Be. Completion Factor scoccescecccnc sscseavvcccceceees 
I | Gen mectyrer feat Wantor J. SsWuacevcesesce.cesveisteses 
Ge SUMRATY 0000065 0000000 000b Oo boob este CoC bReescecoes 


iZi 


8 oa ; 


is Pua tes ensecccces seeeeee 


a: 


E 


& 


17 


23 


; aba al ' 
‘eo eC - Bee oe Oe ae G+ « 


5 


eee. | 
bt dbesbeue AWee Tea eee erae 
> ie. 


a 


a > T 
2 


tee MIT ; 
(UP SCRE Per Resa puanua CVs 


- 


- Fr patie snenseeanscsesesesecoenes 3 
mang abet ta tee sets nv 


Beemer uo 


ny bane * 
‘ 


LACT | , ; i oh a] 


Pi 
ad 


: oa » i he 
ay) 


~ 


iv 


>= 
a: 
al 
> 
s 

ia a E 


reaee 


eer Ar rock ani the propertise of the fluids eontained therein. 
” scala the science of the, production of ofl from a sub- 
Eieetatikca, hes tie Mircioped within the'lest uirty yeare. 
Baring this period extensive lsboratory research hes been conducted to 
_ Pisin the physisel composition aid propertios of the fluids cou 
| feud in the ‘reservoir and the nathenatical relationships that describe 
| Meir flow through the reserveir formation at the prevailing temperatures 
ee Many analytical studies have been presented to describe 
Ne re can Se, 
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i de completely saturated with a wetting Liquid, the equations of flow are 
| | relatively sinple. For a formation of varying permeability with com- 
|. Pressible fluid:flow the mathenatical analywis becomes more complicated. 
| - Minally, for a formation which contains three phases (water, oil and gas) 
o the mathematical anslysis becomes extremely complex. Resort to approxi- 
" mation ih the mathenatical analysis must be made for practical applica- 
Nic tions in three-phase fluid flow. / 
| In 1856 Darcy discovered that the rate of linear flow of a fluid 
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“In 1859, the fanocue Drake 011 well was completed at Titusville, 
Pennsylvania, which marked the first time a well was specifically drilled 
’ for of in the United States. The race for o1] was on and numerous wells 
) were drilled with varying degrees of success. 

During the next few decades emphasis was placed on exploration 
techniques with little regard for improvement in completion methods, 

_ production processes, and controls. As a result, wells were danaged 
beyond repair and millions of barrels of oil were irretrievably lost. 

Ip more mnid/more Wells warp brought in end the demand for oi} 
grew, more interest was displayed in the factors which influenced the 
flow of oil through the reservoir to the well. Laboratory investigations 
F were undertsken and mathematical analyses were made to determine the 
physical characteristics of the oi] and the equations of flow which 
Would describe the behavior of the oil in the reservoir during the 
production process. 

In 1939 M. Muskat published an exhaustive study on the mathe- 
matical analysis of fiuid flow entitled "The Flow of Homogeneous Fluids 
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An analytical] review of the bazic equations of radial flow of homogeneous 
fiuids through a permeable medimm, and the pressure build-up curve will 
be presented, 
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